Expression, purification, and characterization of blasticidin S deaminase (BSD) from Aspergillus terreus: the role of catalytic zinc in enzyme structure.
We established an efficient overproduction-purification system for blasticidin S deaminase (BSD) using the cDNA cloned from Aspergillus terreus. The estimated molecular mass of the purified enzyme indicated BSD was a tetramer. This tetrameric form was very resistant to denaturation by SDS and showed heat-modifiable behavior on SDS-PAGE; i.e., BSD migrated much slower (as a single band of 36 kDa) in its active conformation than its completely denatured polypeptide (13 kDa) if heat treatment in 2% SDS was not performed before electrophoresis. As predicted from the presence of the catalytic zinc-coordinating sequence motif conserved in the cytosine nucleoside/nucleotide deaminase family, BSD also contained one zinc per deaminase subunit. However, the predicted catalytic function appeared not to be the only role of this zinc in the enzyme. First, titration of the zinc-chelating -SH groups with p-hydroxymercuriphenylsulfonate led to dissociation of the BSD tetramer into unstable monomers or dimers. Second, depletion of zinc on reconstitution of chemically denatured BSD (with either guanidine-HCl or acidic pH) resulted in improper folding of the polypeptide. These results suggest that zinc also plays a structural role in maintenance of the protein structure. When we introduced mutations at Glu-56 (the proposed active site) and Cys-91 (a proposed catalytic zinc-binding Cys) in BSD, none of the resulting mutants (E56D, E56Q, C91A, C91S, and C91H) showed any detectable activity, as judged with the spectrophotometric assay. Replacements of Cys-91 resulted in gross perturbation of the enzyme structure although the catalytically essential Glu-56 was not necessarily required for proper folding of the enzyme. These results further support our proposal that the catalytic zinc coordinated by the conserved sequence motif is also structural in BSD.